Abstract
Introduction

25
In recent years, the estimation of aboveground biomass (AGB) through the combination of field 26 data and remote sensing has been gaining ground, because it becomes an option that reduces 27 costs, in addition to obtaining information in areas of difficult access (Koch 2013) . 28
Biomass is the total amount of plant material present in a specific area (Drake et al. influence on the response of the sensor when estimating biomass. In addition, the size of the trees 48 and the diametric groups also influenced the estimated biomass values by means of radar images. 49
On the other hand, Espinoza-Mendoza (2016), found in the forest of Nicaragua, that the number 50 of trees per hectare is a very important factor when correlating the backscattered value of the 51 radar with the biomass estimated in the field. 52
The present work aims to define, based on various studies in tropical forests, which factors are 53 those that would have a greater influence when estimating biomass by radar images (especially 54 ALOS PALSAR). It should be noted that in this research, factors referring to technical and 55 structural aspects of the forest are mentioned, focusing more on the latter. Knowing these factors 56 and the level of influence that hold, would be of great support in the development and / or 57 improvement of methodologies for estimating ABG in tropical forests combining field data and 58 remote sensing. 59
60
Technical aspects of radar images: wavelength and polarization
61
The frequency of the SAR radar is directly proportional to the depth of penetration of the wave, 62 meaning that short waves can only penetrate the forest by a few centimeters while long waves 63 can interact with the forest floor (Imhoff 1995). The L band is the least influenced by the 64 environmental conditions, therefore, it obtains better information of the structural components of 65 the forest by having a better interaction with the trunk and the branches, being the most adequate Observing these results, we consider that the structure of both forests would be one of the causes. 137
This can be supported by Michelakis et al. (2015) who mention that, sometimes, the weak 138 relationships between the backscatter coefficient and biomass are due to the structural variation 139 of the canopy and the number of trees present in the plots. Therefore, we will discuss the 140 behavior of the radar signal separately for coniferous forests and broadleaf forests. 141
A coniferous forest is structurally less complex than a broadleaved forest (Figure 2 ). The areas 142 where these forests are located are more open, with low canopy cover and the presence of 143 clearings and/or gaps in the terrain. Therefore, at lower complexity, the radar signal should be 144 dispersed more homogeneously without the influence of a variety of dispersing elements. 145
146
We can consider that, in a coniferous forest, the type of dominant dispersion would be double 147 bounce (Figure 4 ), because, when there is exposed soil, the signal is emitted towards the ground, 148 bounces off the trunk and then disperses towards the radar, improving the sensitivity of this 149 there are no marked differences between correlations with sparse and dense forests, as was the 165
Espinoza-Mendoza study (2016), but this is not the case. Therefore, it is necessary to consider a 166 distinction in radar response in sparse broadleaf forests and dense broadleaved forests. 167
The double bounce type dispersion could occur in a sparse or very sparse broadleaved forest, due 168 to the existence of voids in the ground with exposed soil. If we consider some of these forests 169 thin as forests in early successional stages, according to Mermoz et al. (2014b) biomass would be 170
overestimated. 171
In dense broadleaved forests, volumetric dispersion will predominate, which will obtain 172 information of all the components present in the middle and lower layers of the canopy, the signal 173 would be attenuated when reaching the ground due to the density of this forest (Joshi et al., 174 2015a). Linked to this, very dense broadleaved forests are usually mature forests, where the radar 175 signal has a better correspondence than in younger forests (Mermoz et al., 2014a) . 176
The diametric groups also fulfill an important factor to achieve a good correlation between the 177 biomass estimated in the field and the backscatter coefficient. For example, the study by Hamdan 
